Induction of Na(+)-K(+)-ATPase subunit mRNAs by cycloheximide in a rat liver cell line.
Exposure of confluent Clone 9 cells to 40 microM cycloheximide (CHX), a concentration sufficient to inhibit leucine incorporation by 95% within 5 min, coordinately increased the abundances of Na(+)-K(+)-ATPase subunit mRNAs, mRNA alpha 1 and mRNA beta 1. The CHX-induced increases in mRNA alpha 1 and mRNA beta 1 abundances were, respectively, 1.8- and 1.9-fold at 40 min and 3.0- and 3.3-fold at 6 h. Augmented subunit mRNA contents were also observed after exposure to other protein synthesis inhibitors including 100 microM anisomycin and 100 microM emetine. Upon removal of CHX, the rate of leucine incorporation returned to control values within 1 h, but mRNA alpha 1 and mRNA beta 1 content decreased only slowly and were still elevated at 24 h at 1.7- and 1.8-fold the respective control values. Despite the persistence of increased levels of the subunit mRNAs and normalization of the rate of leucine incorporation, Na(+)-K(+)-ATPase activity was unchanged at 3, 6, 24, and 48 h after removal of CHX. In cells "depleted" of protein kinase C (PKC) activity after a 24-h preincubation in the presence of 160 nM 12-O-tetradecanoylphorbol-13-acetate (TPA), mRNA alpha 1 and mRNA beta 1 abundances were still inducible by CHX. It is concluded that exposure of Clone 9 cells to CHX and other inhibitors of protein synthesis results in increased abundances of Na(+)-K(+)-ATPase subunit mRNAs independently of PKC activation.(ABSTRACT TRUNCATED AT 250 WORDS)